Maingot: During recent oyears there have been many noteworthy advances in the management of patients suffering from carcinoma of the colon. Not only is the eradication of the lesion now possible in the majority of such cases, but the operation is associated with a low death-rate.
91%, and 0. Wangensteen (1943) 93%.
The inoperable case is fast becoming a rarity. Until about 1938 radical resection of the colon for cancer gave in the hands of most surgeone a mortality of approximately 20%. Thus in a series of 3,000 cases collected by Ochsner and DeBakey (1939) there were 422 deaths 14o/. During the last five or six years, however, there'has been a most gratifying and dramatic fall in the operative mortality which coincides w"ith a period in which, owing to improved pre--and post-operative measures and' safer antesthesia, surgeons have shown greatly increased courage, tenacity of purpose and skill in the eradication of malignant processes of the bowel. There are indeed now few cancerous lesions within the abdomen which the expert and determined surgeon cannot extirpate.
He has learned that resection affords the maximum degree of palliation; that multiple resections may on occasion yield a brilliant cure; and that, even in the presence of hepatic metastases, if the growth is capable of removal, this should be unhesitatingly performed.
At the Mavo Clinic between 1907 and 1938 there were 8.000 cases of excision of the colon for carcinoma with an 'operative mortality of 18.5%. In 1942, however, there were 879 patients who were subjected to resection and the death-rate was only' 5-1%. A standard of excellence has been set for us by Gordon-Tayloir who up to April 1941 performed 138 exteriorization-resection operations for cases of carcinoma of the colon with onlv seven deaths-a mortality of about 5%.
The life-expectancy following adequate removal of carcinoma of the colon is relatively good, and many clinics can claim 40 to 50% of five-year cures. Cattell (1944) states that 55% of his patients with carcinoma of the colon who had undergone resection showed no evidence of recurrence for five to nine years. Dixon's figures (1944) are even betterfive-year cures: right colon 72%; descending colon 63%; and sigmoid colon 44%. His findings support the truth that the prospect of cure following excision of the colon decreases from the caccum through the more distal segmenis.
Among the many factors responsible for the encouraging advances in this field I would mention: (1) Earlier recognition of carcinoma of the colon due to improved radiological methods; (2) a better understanding among surgeons of the importance and the means of maintaining fluid, vitamin C, electrolyte, and protein balance before and after operation; (3) the treatment of shock by plasma and whole-blood transfusions; (4) the universal acceptance of the principle that a primary resection of the colon should never be performed in the presence of acute or subatute obstruction; (5) the measures now adopted in the immediate pre-and post-operative phases for ensuring adequate decompression of the intestine by means of an indwelling intestinal tube or Miller-Abbott tube; (6) the control of infection by means of sulphonamidc drugs and penicillin, and the mitigation of bacterial-activity within the bowel bv the administrat-ion of sulphasuxidine in .adequate dosage before and after operation; (7) improved anaesthetict methods which permit the surgeon to be more deliberate and painstaking in his operative procedures; (8) the more general utilization of stage operations for resectable growths of the large bowel.
OUTLINE OF OPERATIVE TREATMENT Patients presenting themselves for treatment fall into four groups: (1) Acute obstruction; (2) chronic obstruction; (3) perforation of the growth with: (a) local abscess:
(b) spreading peritonitis; (4) no obvious obstruction.
Acutte Obstruction
In everv 10 cases of colonic obstruction, 9 are due to carcinoma; obstruction in the left half of the colon is eight times as frequent as obstruction in the right half.
Approximately 30% of the cases of carcinoma of the colon give rise to acute or subacute intestinal obstruction, which of itself has a mortality of 20%. Acute obstruction of the colon is a surgical emergency, and some type of decompression should be carried out expeditiousl'y to forestall perforation of the caecum. An attempt should be made before operation to determine as accurately as possible the site of the blockage by means of straight X-ray pictures as well as by clinical methods.
I am entirely opposed to exploration of the abdomen in the presence of acute obstruction of the colon. The exploring hand thrust among the tensely distended coils of bowel produces shock and may lead to perforation of the gut or light up an acute peritonitis, and always causes widespread adhesions between the coils of intestine.
Strangulation of the colon can be excluded by clinical methods, straight X-ray pictures, and inspection of the fluid which escapes when the peritoneal cavity is opened. If this fluid is blood-stained or if a volvultus of the sigmoid loop cannot be ruled out, then judicious inquiry by sight and touch is warranted.
If the obstruction is in the distal colon, a blind loop colostomy should be fashioned above the umbilicus through a right transverse muscle-cutting and retracting incision, arid the bowel should be deflated by intermittent suction through a wide-bore needle. A few hours later, when the colon is sealed to the wound, a longitudinal incision is made in the bowel to allow the pent-up fteces to escape. The main criticisms which have so far been directed against the Paul-Mikulicz operation for carcinoma of the right colon are:
The excision of the colon with its gland-bearing mesentery effected by this method is neither so liberal nor so radical as that afforded by resection and sutured anastomosis.
For a period of at least six weeks the bulk of the eroding ileal contents is discharged on to the abdominal wall, which, in spite of assiduous attention, may become inflamed and excoriated over a wide area.
Convalescence is unduly protracted and another operation which may be difficult and unsuccessful is required to close the double-barrelted colostomy.
The operative mortality is not materially reduced by the adoption of this method. I think' it can in all fairness be stated that the modernized and improved PaulMikulicz operation as performed to-day is not only applicable to malignant lesions from the last loop of the ileum to the lower portion of the sigmoid colon, but can be carried out in such a manner that it is in every respect as thorough and as radical as primary resection and anastomosis.
The secret of securing a wide excision of mesentery of the colon lies in the adoption of the ingenious method of mobilization of the colon to which Kocher, W. J. Mayo, Moynihan and Grey Turner called attention many years ago.
Experience would lead me to emphasize that the exteriorization-resection operation, when performed on the proximal colon, ensures just as wide,,an excision of the ileum, ascending colon and part of the transverse colon, together with the involved or potentially involved mesentery, as primary resection and anastomosis, nor am I aware of any factors which would in any given case prohibit a liberal mobilization or excision of the parts concerned in the operation. The resulting single stoma, which remains in the abdominal wound after the long 5-inch spur between the two limbs of bowel has been effectively cut through with an enterotome, can be successfully closed in every instance with little or no risk by a simple extraperitoneal procedure.
In over 300 operations on the modified Paul-Mikulicz plan Lahey (1942) , who has done so much to popularize this procedure and to whom I am indebted for much valuable advice, did not have a single case in which closure of the faecal fistula showed any signs of failure. I can say the same for my small series of cases. Rankin (1942) voices the view of the opponents of the Paul-Mikulicz operation by stating that "few circumstances are more unpleasant to a convalescent patient than a deluge of liquid alvine discharges over the abdominal wall".
It is true that convalescence with the two-stage operation is .more protracted than with resection and sutured anastomosis, and that in the interval between the first and second operations some distress, and in certain cases even apprehension, is occasioned by the discharges of ileal contents on to the skin, which may at times cause severe local searing; but this is the price-and in mty opinion it is a small ohe-which the patient has to pay for added safety.
I abandoned primary resection and anastomosis for cancerous lesions of the right colon because my operative death-rate was considerably higher with sutured anastomosis than with the exteriorization-resection method. After performing primary resection and anastomosis, even after taking all conceivable modern precautions before, during and after operation, I was alwavs apprehensive when about to see my patient on the following days; he was either sitting up in bed reading the paper or he was struggling for life. Those that died did so from peritonitis, or from severe infection of the wound which subsequently broke down.
Patients dislike stage operations, as also the inconvenience-social and economicwhich accompanies a discharge of faeces on to the abdomen. They will often insist that they themselves are fully prepared to assume the additional risk of a one-stage procedure, by which they really mean that they will accept the added risk of a one-stage operation provided they do not die.
In 85% of cases death following resection of the colon is due to ileus or peritonitis. The Paul-Mikulicz plan almost entirely eliminates these lethal complications, as the ileum is immediately decompressed following the resection of the bowel, and at the second stage the anastomosis is made extraperitoneally, thus avoiding the danger of peritoneal contamination. We now possess sufficient statistical evidence to show that the Paul-Mikulicz procedure is associated with a considerably lower operative mortality Dr. Cuthbert E. Dukes: I have reviewed the pathological findings in operation specimens from 331 cases of cancer of the colon. The result does I think show that, in so far as pathological considerations are concerned, the general prospects of surgical treatment should be exceptionally good.
There are two interesting peculiarities of colon cancer. The first is the unequal sex distribution. In the proximal end of the colon, cancer is more common in women than in men, but in the distal end this ratio is reversed, so that in the pelvic colon and rectum cancer is much commoner in men than in women. This analysis is based on operation specimens but a verv similar unequal sex distribution is recorded bv the Registrar-General for England and Wales, -the figures in this case being based on death certificates. The correspondence between the two series is almost identical for right half of the colon and rectum but is not so close for cancer of the intermediate regions, the operation cases showing a slight predominance of males Did the death certificates a slight increase in females.
A second peculiarity of cancer of the colon of practical surgical importance is its unequal regional distribution. In general, cancer is much more common at the distal than at the proximal end of the colon. In the series of 331 operation cases there were 75 in the right colon (including cxecum, ascending, and right half of the transverse colon) and 256 in the left colon (including the left half of the transverse colon, splenic flexure, descending and pelvic colon). During the period when these patients with colon cancer were being treated the same group of surgeons performed more than 1,000 operations of excision of the rectum for cancer.
This increase in the incidence of cancer on passing distallv from the caecum to the rectum may be related to the rate of flow of the intestinal contents which is comparativelv rapid in the right colon, slower in the left colon and almost stationary in the pelvic colon and rectum. We know from the results of experimental cancer research that the onset of malignancy is influenced both by the concentration of a carcinogenic agent and the period of its action. If cancer of the colon is due to a carcinogenic agent present in the fxces its influence would certainlv be greatest towards the distal end of the colon because of the slower passage and greater concentration of the intestinal contents.
There is a close general resemblance in the microscopic structure of malignant tumours from different regions of the colon but I think also that slight differences may be detected, some of which are of surgical interest. These are brought to light when tumours are graded on the basis of their histology. It is a well-established principle of pathology that anaplasia or lack of differentiation of cancer cells is a sign of rapid growth, and conversely well-differentiated tumours tend to grow more slowlv. This is the basis of Broders' method of grading which, though not applicable to all forms of malignant disease, is certainly of value for intestinal tumours. I have used this svstem of grading for all the 331 cases of colon cancer and made a comparison with a similar but larger series of 1,000 cases of rectal cancer in which follow-up records were available for more than five years. In rectal cancer the ultimate prognosis after operation is clearlv related to the histology of the primarv tumour and there is no doubt that patients with well-differentiated Grade 1 tumours have the best prospect of survival after operation. These tumours of a low grade of malignancy are relatively commoner in the colon than in the rectum. Grade 1 tumours form 16o/% of colon cancer but only 6% of rectal cancer. Moreover a general comparison of the histology of colon with rectal cancer shows that on the whole growths in the colon are better differentiated histologically than those in the rectum.
This suggests that malignant growth proceeds more slowlv in the colon and this opinion is supported bv the fact that venous and lvmphatic spread are less commonlv found in operation specimens of colon cancer than in rectal cancer. If a dissection is made of the veins of operation specimens clumps of cancer cells can be foulnd within the veins of about 17% of cases of rectal cancer but in onlv about 120/ of growths in the left colon and 6o% of those in the right colon. Lymphatic metastases are also less commonly found in cancer of the colon than in cancer of the rectum. During the vears covered by this review lymphatic metastases were found in between 50 and 600% of cases of rectal cancer but onlv in from 35 to 400/ of cases of colon cancer. The evidence from these three sources-the histologv of the primarv tumour, the extent of venous spread and incidence of lvmphatic metastases all leads to the encouraging conclusion that cancer of the colon is a relatively fa+iourable field for surgical treatment. In a recent analysis (Dukes, C. E., Proc. R. Soc. Med., 1944, 37, 131) I have shown that rectal cancer can be cured bv surgery in approximately half the cases now being treated bv radical excision, but for the reasons just stated I should expect the end-results of surgerv of colon cancer to be considerably better. The operation performed in all these cases goes under the name of the Paul or Mikulicz operation but differs in certain important details from the original descriptions. Briefly Paul's method was to resect the appropriate portion of bowel within the abdomen, to tie into the proximal and distal limbs an angled glass tube and then to gun-barrel tfie limbs and close the abdomen. The spur was crushed with an enterotome in the usual way at a later stage, and in the final stage the surface bowel was turned in and the skin only sewn over. The criticisms of this method were that a radical removal of the lymphatic field was not made and there was a risk of sepsis by intraperitoneal division of the colon. Von Mikulicz's method was to mobilize the involved bowel, bringing' it above the surface of the abdominal wall without dividing the mesentery. The wound was then closed and a week later the extraperitonealized loop was removed. The later stages were similar to Paul's operation. This method overcame the intraperitoneal division of the bowel but was probably even less radical from the point of view of lymphatic spread. It had a further defect in that secondary deposits occurred in the wound due to the growth being left in situ.
The method adopted in all cases in the series now reported has overcome the criticisms of these older and original operations. The involved bowel is well mobilized bv dividing all teritoneal attachments-this is narticularlv well demonstrated in the sigmoid colon where multiple peritoneal folds will be found lightly attached to the outer side of the mesentery. These are carefully divided and the mesenterv gradually raised from the iliac fossa. The vessels must then be clearly defined and this will be aided by transillumination, but it may be a troublesome task in a fat-laden mesentery,
where careful dissection will be necessary to determine accurately the course of the main vascular trunk. In obese subjects with a short mesentery, the excision of subcutaneous fat around the xvound, so bringing the level of skin nearer to the aponeurosis will often be fotund essential.
The distal clamp is removed in five to seven days, the lower limb opened ancl the enterotome applied. A note should be made at operation of the position of mesentery in relation to the suture opposing the two limbs of bowvel and the enterotome applied awav from the mesenterv.
The enterotome will be loose by the fifth to seventh day and when assessing the bite it must be remembered that the anastomosis formed by it is of recent origin and easily perforated by routgh examination. A fturther application if required is best postponed for seven days. Ideallv, three inches of spur division is necessary, and the division must be below the level of the peritonetum.
Closture of the colostomv mav occuLr spontaneously if the mucous membrane is beneath the skin level, but more frequentlv a formal closure is desirable to prevent a ventral hernia.
The optimum time for this is two to three months later when complete healing of the wotund has taken place and the tissues are pliable. If done earlier the difficulties and risks are greater. It is inadvisable to allow fluids by mouth until normal peristalsis has returned and during this interval adequate fluids must be given by other routes. In most of these cases intravenous saline and glucose were given in the proportion of one part normal saline to four parts isotonic glucose and the amount being 3 to 3%/2 litres per twenty-four hours. These amounts supply the correct quantity of fluid and salt which the body needs and the glucose is a make-weight for isotonic purposes and is also of nutritional value.
Normal peristalsis usuLally returns in forty-eight hours, and provided flatus is being passed there is no urgency to get the bowel to act and no aperient or wash-out should be given for five to seven days.
CONiPLICATIONS
Apart fronm cardiac and pulmonary complications, the particular troubles affecting this operation are: First, wound sepsis, which has been much reduced by powdering the layers of the wvound with sulphathiazole. This will, I think, be still further reduced by the use of sulphasuxidine. Inadequate blood supply to the limbs has fortunately not caused deaths in this series btut has been responsible for wound sepsis. The blood sutplPy should be most carefully noted at operation. Second, paralvtic ileus has become less frequent by withholding fluiids by motuth until the return of normal peristalsis.
In conclusion, pathological examination of all specimens in this series shows that this is an adequate operation for the disease and as radical as any intraperitoneal resection. It is safe and post-operative worries are infinitely less for both patient and surgeon.
This method can be applied most satisfactorilv to the whole of the transverse and left colon with the exception of the recto-sigmoid area. In thin subjects with a long pelvic loop a satisfactorv Paul-Mikulicz type operation may sometimes be accomplished.
The alternatives can be divided into twvo groups: (1) Those aiming at restoration of the continuity of the bowel; (2) permanent colostomv methods.
In the former grouLp (I) Intraperitoneal resection-and anastomosis preferablv with defunctiened bowel; (2) a Devine type restoration after a Hartmann's operation; (3) an abdomino-anal excision.
In the second group (1) Hartmann's; (2) 
